 Ransome and Kerns (1954 
Introduction Public Land Issues in Alaska
The Alaska Statehood Act of 1959 began a long process of land selection, claims, and settlement that is still incomplete. It authorized the newly formed State of Alaska to select 104 million of the 365.5 million acres in Alaska as its land entitlement. Subsequent Native claims for land were addressed by the 1971 Alaska Native Claims Settlement Act (ANCSA), which established village and regional Native corporations. These corporations were given the right to select 38 million acres from an available pool of 115 million Federal acres, which, along with existing Native-controlled lands, would result in a total of 43.7 million acres under Native ownership. After passage of these Acts, the State of Alaska and regional and village Native corporations selected lands for conveyance by the Federal government. These lands are in the process of being prioritized, surveyed, and conveyed to the appropriate landowners; this process is nearing completion as the 50 th anniversary of Alaskan Statehood approaches. Upon completion, approximately 59% of Alaska (215 million acres) will remain under Federal control.
d-1 lands
Following the passage of ANCSA, "The series of Public Land Orders (PLOs) issued from 1972 to 1975, signed by the Secretary of the Interior under the authority of Section 17(d)(1) of the Alaska Native Claims Settlement Act (ANCSA) withdrew and reserved lands for study and classification. These d-1 PLOs closed the lands to disposal and appropriation under the public land laws (including mining and mineral leasing laws)…... The intent was to limit appropriations of the land in order to complete inventories of resources and assessment of values which would allow for orderly development of land use and management objectives for present and future public needs. In the 1980's pursuant to Section 1008 of Alaska National Interest Lands Conservation Act (ANILCA), some limited studies and environmental assessments were done and about 10 million acres of the land withdrawn by the d-1 PLOs were opened to entry. No further openings have been offered since that time….. As land ownership patterns become more stable, pressure on BLM has been increasing from the State of Alaska, local governments, Native corporations, and development interest groups to expedite the opening of lands affected by these PLOs...." (U.S. Bureau of Land Management, 2006) As a result of increasing public and governmental interest and concern over the progress of the conveyance process, the Alaska Land Transfer Acceleration Act (ALTAA) of December 10, 2004, PL 108-45 , provided a mechanism and timetable for resolving outstanding land claims by 2009. Section 207 of the ALTAA required "that the Secretary of the Interior " (1) review the withdrawals made pursuant to section 17(d)(1) of the Alaska Native Claims Settlement Act (43 U.S.C. 1616(d)(1)) to determine if any portion of the lands withdrawn pursuant to that provision can be opened to appropriation under the public land laws or if their withdrawal is still needed to protect the public interest in those lands; (2) provide an opportunity for public notice and comment, including recommendations with regard to lands to be reviewed under paragraph (1); and (3) submit to the Committee on Energy and Natural Resources of the Senate and the Committee on Resources of the House of Representatives a report that identifies any portion of the lands so withdrawn that can be opened to appropriation under the public land laws consistent with the protection of the public interest in these lands." 
Possible Outcomes
The public lands affected by the d-1 PLOs and withdrawals discussed in the recent report to Congress (U.S. Bureau of Land Management, 2006) fall into three separate categories based on the consequences of any future Congressional or land management actions to rescind the withdrawals. 1) Some of the lands on which d-1 withdrawals could be lifted currently lie within Federal conservation system units (CSUs) such as National Wildlife Refuges or Monuments, or within other land use designations (e.g. military reservations) which preclude mineral entry. Most of these CSUs were established after ANCSA, and the effect of lifting a d-1 withdrawal would be null, since the later public land orders and designations would remain in effect. 2) Some Federal lands on which d-1 withdrawals could be lifted would revert to BLM management control, and could be opened to mineral entry or mineral leasing under future land management decisions; and 3) lands whose final status is uncertain because of unresolved land claims. The latter are Federal lands that have been selected by ANCSA Native corporations or the State of Alaska for possible inclusion into their land base. Some are the subject of competing claims. The lands with outstanding claims are subject to final prioritization by the State and Native corporations, scheduled by the ALTAA for 2008, and subsequent surveying and conveyance by the BLM. However, since both the State and Native village and regional corporations are over selected (have chosen more land than their final allowed allotment), an unknown percentage of these lands will eventually return to BLM control. This report discusses only lands in the latter two categories.
USGS Role in Alaska Federal Lands
The U.S. Geological Survey provides impartial scientific data and interpretations of the earth, its hazards and its resources to land managers, the public and policy makers. The Mineral Resources Program of the USGS is the sole Federal provider of information related to mineral commodities, production and consumption and mineral resource potential worldwide.
The USGS role in resources and public lands in Alaska is three-fold: we 1) provide detailed scientific data and analysis useful in the further evaluation and managment of these lands, 2) provide information, both qualitative and quantitative, on the known and undiscovered mineral resource potential of these lands, and 3) identify areas in which mineral exploration activities (sampling, geophysical surveys, staking, drilling etc.) are likely to occur. Section 1010(a) of ANILCA specifically requires that the Secretary of Interior "shall, to the full extent of his authority, assess the oil, gas, and other mineral potential on all public lands in the State of Alaska in order to expand the data base with respect to the mineral potential of such lands." Current understanding of geologic, geochemical and geophysical characteristics of the lands proposed for possible lifting of the d-1 land restrictions is very limited relative to areas in other states identified for possible changes in land status or land management. This interim report outlines some strategic actions which the USGS could undertake to strengthen the information base and decision making process for these d-1 lands.
Purpose of This Report
This interim report follows from the June 2006 recommendations to Congress by the BLM concerning disposition of the d-1 lands. That report recommended lifting of a significant number of d-1 PLOs, through the ongoing land management process within the BLM (e.g. resource management planning areas), or through Congressional action.
The strategic actions outlined in this document refer only to Federal lands under US Bureau of Land Management (BLM) jurisdiction that 1) are affected by temporary withdrawals from mineral entry and mineral leasing by PLOs made pursuant to the Section 17(d)(1) of the ANCSA; 2) have been identified by the BLM as candidates for possible lifting of these PLOs and restrictions (U.S. Bureau of Land Management, 2006); and 3) lie outside of current Federal parks, preserves, monuments, refuges, reserves, wilderness areas and military installations that are closed to mineral entry, because within those areas the potential lifting of the d-1 restrictions has no practical effect.
The resulting lands discussed here comprise approximately 121,000 km 2 (29.9 million acres) of Alaska ( Table 1) that, pending final resolution of Native and State land claims, will or may remain under Federal (BLM) control, and could be opened to mineral entry. For the purposes of this report, only these 29.9 million acres will hereafter be referred to as "d-1" lands. This report gives a brief overview of the spatial distribution and physiographic setting, mineral occurrences, and mineral resource potential of the d-1lands. It outlines further geoscience information which could be compiled, collected, and evaluated in order to make a more accurate and comprehensive examination of the potential for undiscovered, locatable mineral resources on these Federal lands. This information is intended to provide guidance to USGS program managers and Federal land managers on matters of future exploration, access needs, and consequences of land status changes.
Identifying and evaluating d-1 lands
We identified lands affected by d-1 PLO withdrawals in Alaska from digital datasets provided by the BLM (Appendix 1). Figure 1 indicates the location of these lands in red and blue. Some very small areas identified by this process may be artifacts (i.e. slivers) resulting from slight inaccuracies in the digital representations of various land parcel boundaries. As ongoing land selections are prioritized, surveyed and conveyed, the amount of land indicated in blue on Figure 1 will decrease gradually as lands pass out of Federal ownership. The d-1 lands are scattered from 57° to 71°N and across the width of mainland Alaska (~1500km). They span a wide range of physiographic provinces (Fig. 2) , and a variety of maritime, boreal, and arctic climates. Most are remote from surface transportation; access is by air (e.g. floatplane, helicopter) or water only. Individual blocks affected by the land orders are as small as 0.5 km 2 (120acres); contiguous blocks are as large as 5000 km 2 (1.2 million acres). These 29.9 million acres occur in 73 separate 1°x 3° (1:250,000) quadrangles, comprising less than 7% of the area across which they are scattered. Many d-1 lands, however, fall into clusters.
Because the geologic units and conditions which control mineral deposit formation and exhumation are regional in nature, and because the geochemical and geophysical expression of these geologic settings extend beyond the immediate deposit, lands in close proximity to the dlands are an important contributor to evaluating their mineral resource potential.
We define 25 "Areas of Interest" (A-Z; Fig. 1 ) which contain a significant proportion of d-1 lands, and which, together, account for >98% of d-1 lands. These areas of interest range from 1,410-57,600 km 2 (0.35 to 14.2 million acres) in size. They include State, Native, private, and BLM lands unaffected by d-1 withdrawals, but which may have increased exploration, access, or infrastructure interest in the future due to their proximity to d-1lands.
Mineral deposits
Regional geologic controls on mineral deposit formation can be evaluated at the broadest scale by examination of the bedrock geology (Beikman, 1980; Labay and others, 2006; Wilson and others, 1998 Wilson and others, , 1999 Wilson and others, , 2005a 2006a,b) . More accurate analysis of mineral resource potential requires detailed information on the unconsolidated surficial deposits and lithologies of bedrock within each area of interest. Historical mining districts in Alaska (Ransome and Kerns, 1954) form the basis for most Federal and State geologic studies of mineral deposits; their location and boundaries are illustrated in Figure 3 . Previous summaries of mineral deposits in Alaska, useful for a preliminary evaluation of d-1 areas of interest include Berg and Cobb (1967) , and others (1987, 1994) for lode (bedrock) deposits, and Cobb (1973) and Yeend and others (1987) for placer (unconsolidated) deposits. Hughes and Szumigala (2006) Information on all known past producers (ore deposits), explored prospects, and mineral occurrences is kept current by the Alaska Resource Data Files (ARDF) which are also available in a Google™ Earth format (U.S. Geological Survey, 2005). Four hundred twenty two mines, prospects, and occurrences are known on d-1 lands in Alaska (Fig. 1.) Within the areas of interest (A-Z) outlined on Figure 1 , the total number of mines, prospects, and occurrences reported to date is 2,460. These figures are about 6% and 34%, respectively of all current ARDF records (7219) Mineral deposits are generally characterized and referred to as deposit types of models (e.g. Cox and Singer, 1986) , and explored for according to their geologic properties. For simplicity in this preliminary presentation of data, we have grouped individual deposit models into categories (Table 3) with similar element suites, lithologic or geologic properties. These groups are separately symbolized on Figure 1 . Table 3 . Mineral deposit types referenced in this report Cox and Singer (1986) , Eckstrand and others (1995) , and Hedenquist and others (2005) provide further information and details concerning mineral deposit models and types. Additional information on deposit models applicable to Alaska is found in Goldfarb and Miller (1997) , U.S. Geological Survey (2000) and Fonseca and Bradshaw (2005) .
Strategic actions to improve geologic understanding of d-1 lands
If additional Federal lands in Alaska are opened to mineral entry in the future, the impact on any given parcel of land could range from low (e.g. airborne surveys, surface sampling) to high (e.g. drilling or mining). These impacts, occurring under whatever regulatory framework is in effect at the time, are also highly dependent on the access to, and geologic conditions of, the parcel of land. The most effective predictor of likely exploration in an area would be the mineral resource potential of the area as perceived by the mineral exploration industry. This potential is usually expressed as the suitability of a given area to host a specific mineral deposit type (e.g. copper skarns), whose conditions are defined by the geologic setting (e.g. limestones in proximity to a granitic intrusion). This suitability is judged by comparing characteristics of known mineral occurrences nearby (if any), the regional and local bedrock and surficial geology, geochemistry, and geophysical signatures, with features of the deposit model of interest. Undiscovered mineral resource potential can also be addressed through a three-step assessment process such as that defined by the U.S. Geological Survey (Singer, 1993) .
Most of the d-1 lands, and the areas of interest enclosing them, have undergone only reconnaissance or regional-scale geologic or mineral-related investigation. Because many are Name of Group (Fig. 1) 
Individual mineral deposit models (identified by model number, Cox and Singer, 1986) included in group
Placer gold 39a
Placer, other commodities 39b, 39c, 39e
Gold-bearing veins 25b, 25c, 25d, 25e, 36a, 36b
Mercury 27a, 27b, 27c
Tin, tungsten deposits 14a, 14b, 14c, 15a, 15b, 15c, 20a, 20b, 21c Uranium, thorium deposits 11d, 25f, 30c, 32e, 37a Mafic--/ ultramafic-rock-associated nickel, copper, platinum group elements 5a, 5b, 6a, 6b, 7a, 7b, 8a, 8b, 8c, 8d, 8f, 8g, 9 Porphyry copper, molybdenum, ± gold 17, 18a, 20c, 21a, 21b
Skarns, base metal and iron 18b, 18c, 18d Sediment-hosted (base-metal, iron, phosphate, barite) 31a, 31b, 34a, 34b, 34c
Stratabound base metal 30a, 30b, 32a, 32b, 32c
Polymetallic vein and replacement 19a, 22c
Volcanogenic massive sulfide 24a, 24b, 28a
Other / miscellaneous 10, 16a, 23, 24c, 25a, 25g, 26a, 27d, 38a No deposits model designated No model number assigned in ARDF record scattered parcels between other land designations, the evaluation actions suggested here should be completed for somewhat larger geographic domains with a relatively high proportion of d-1 lands, such as the areas of interest defined in Figure 1 . Future actions could involve both off-site and onsite studies. In most cases, full evaluation of existing data (off-site) would be a prerequisite to the design of further remote or on-site studies. On-site investigations could be targeted to somewhat more geographically limited areas, but the realities of land access and sampling methods (e.g. downstream drainage geochemistry) necessitate that some non-d-1 lands be involved in most proposed on-site investigations as well. Scientific studies related to the hydrology, vegetation, and fauna of the areas of interest, if needed, could proceed by a series of steps similar to Actions 1 through 4 listed below. These actions are listed in a suggested chronologic sequence which proceeds from basic to most detailed information gathered, and from lowest-to highest-impact on the lands. The next step in evaluation of mineral resource potential of d-1 lands is compilation and evaluation of all existing geoscience data for the areas of interest. This includes two primary types of data: 1) that collected through on-site work on the d-1 lands and 2) that collected remotely (e.g. airborne, satellite) which may cover individual parcels of d-1 land. Many basic geoscience datasets are maintained by the USGS. Some areas have additional, more extensive and detailed data available through the Alaska Division of Geology and Geophysical Surveys (ADGGS) and other State agencies, the University of Alaska, regional Native corporations, and private industry. Careful examination of these data may reveal previously unknown samples or stations collected on or near individual d-1 lands parcels. The quality, quantity, completeness, accuracy of these reports should be evaluated during this phase.
A) Existing samples or information collected on and near d-1 lands
Ground-based geophysics Gravity maps produced from past exploratory and regional measurements This compilation phase should produce for each of the areas examined: 1) as detailed as possible maps of the bedrock and surficial geology, and lithology of the d-1 lands and their immediate vicinity, and 2) a comprehensive report that identifies the geologic setting and controls of known mineral occurrences, summarizes the potential for specific mineral commodity-and deposit-types, and outlines a plan of action for further, more intensive studies, discussing the costs and benefits of off-site/ remote data collection and site-specific investigations.
Action 3) Follow-up: off-site/ remote investigations
Off-site investigations of d-1 lands could contribute limited information on physical properties (e.g. reflectance, density) of the surficial materials and bedrock in the region, but would provide little information on subsurface mineral resources themselves, unless those were associated with a unique attribute observable remotely (e.g. alteration of vegetative cover). Remote methods which might provide useful information include: 
Summary Statement
In conclusion, the USGS can improve understanding of the mineral resources and mineral potential of d-1 lands through a combination of off-and on-site investigations. These evaluations will provide information about known and undiscovered mineral resources, and will identify areas in which mineral exploration activities are likely to occur. This information will allow landmanagers to make more informed decisions about lifting any withdrawals on these lands. Individual areas targeted for followup can be prioritized to meet the goals of the Alaska Land Transfer Acceleration Act, land management agency needs, or critical mineral supply priorities of the Nation.
Using these extracted polygons, the "D1_wdls_no_conveyence" polygon feature class in the geodatabase was clipped to remove any areas that fell outside the areas with selections (i.e. would automatically remain in BLM control and had been identified in Step 1 above). In the remaining D1 areas, if there was a "y" in the "plo5180" field then those polygons were deleted as well, because the open-to-mineral entry status of lands affected by PLO 5180 would not be affected by d-1 PLO decisions.
Results
The above procedures extracted the polygons indicated in red and blue on Figure 1 . Areas shown in red are those affected by d-1 PLOs which will definitely remain under BLM jurisdiction. Areas shown in blue are those affected by d-1 PLOs that may revert to BLM jurisdiction after resolution of outstanding State and Native claims. We obtained a second "general land status" spatial dataset from the Alaska Division of Natural Resources Geospatial Data Clearinghouse website (http://www.asgdc.state.ak.us/) in November 2006. We used this update to make minor corrections to our files to remove any polygons that had been patented or interim conveyed between September and November 2006.
